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© Water- and oil-rep«llent antffouling finishing agent 



© This invention provides an antifouiing finishing agent comprising a fluorine-containing polymer comprising at 
least 50% by weight of a fluorine-containing acrylats represented by the formula 

CH 2 =C-F 

g COO-Y-R f 

m wherein Y is aikylerse group having 1 to 3 carbon atoms, a group of the formula -CHzCHjNfP.JSOj- {whersirs 
O a j s alkyi group bavlrjg 1 to 4 carbon atoms) or a group of the formula -CHvO^QZjCHj- (wherein Z is 

hydrogen atom or acetyl group), and R t is fluorosikyl group having 3 to 21 cajfeon atoms or ffuoroalkyi 
fs? group having 3 to 21 carbon atoms and containing 1 to JO oxygen atoms in the carbon chain (provided that 

no oxygen atom is adjacent or closest to other oxygen atom), said ftuoroaikyl gfoups having at least S 
O fluorine atoms. 
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WATSsR- AINSD QSL-REPELLENT ANTIFOULING FINISHING AGENT 



Fjejd of the inv ention 

This invention reiates to a water-repellent, oil-repellent, fluorina-conteining antifouling finishing agent. 



B ackground of the Invention 

Known water- and oil-repeiient antifouling finishing agents include those containing a urotttane com- 
pound having iong-cnsin fiuoroalky! group {e.g. Japanese Unexamined Patent Publications 
io Nos.11285§/1978: 74000/1979; and 133465/1979). 

However, these antifouling finishing agents have the drawback of poor durability because the long-chain 
fluoroaikyi group-containing uretrtans compound (hereinafter referred to as "R t urethane compound") Is low 
in molecular weight 

To improve the durability, R( urethane compounds having a molecular weight of 300 to 3000 have been 
is proposed (e.g. Japanese Unexamined Paten! Publication No.1882S4/f983). 

Yet the anfJfoutlng agents containing the proposed ft t urethane compound have disadvantages. Said R ( 
urethane compounds are difficult to synthesize and the synthesized compounds are mixtures of various 
structures. Further said R ( urethane compounds have such Sow fluorine content that the resulting antitoufing 
finishing agents are not fuiiy satisfactory In any of water and oil repellency and antifouling property. 

20 

Summary of the invention 

The main object of the present invention is to provids an antifouling finishing agent which is outstanding 
2S net only in water and oii repellency and antifouiing property but also in durability. 

Other objects and features of the Invention will become apparent from the following description. 
The present invention provides an antifouling finishing agent comprising a fluorine-containing pofymer 
comprising at least 50% by weight of a fluorine-containing acrylate represented by me formula 

33 CH,=C-F 

I (1) 
C0O-Y-R f 

3S wherein Y is alkylene group having 1 to 3 carbon atoms, 3 group of the formula -CH2CH ? N(R)SOj- (wherein 
H is alky! group having 1 to 4 carbon atoms) or a group of the formula -CH 2 CH(OZ)CH 2 - (wherein Z is 
hydrogen atom or acetyl group), and R, is Huoroalkyl group having 3 to 21 carbon atoms or fluoroaikyi 
group having 3 to 21 carbon atoms and containing 1 to 10 oxygen atoms in the carbon chain (provided that 
no oxygen atom is adjacent or closest to other oxygen atom), said fluoroaikyi groups having at least 5 

40 fluorine atoms. 



Detailed Description of the invention 

it is essential In this Invention to use a fiucrins-containing polymer comprising at least sbesu! 50% by 
weight, preferably about SS% by weight or more, of the fluorine-containing acrylate ef the formuia (1). 

The fluoroaikyi groups of the fluorine-containing acrylate of the formuia (1) must contain 5 or more 
fluorine atoms in order to impart improved water and oil repellency and antifouiing property to the acrylate. 

Preferred examples of the fiuorine-containing acrylate of the formula (1) include those represented by 



2 
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! 

COO-{CH 2 ) sa £CP 2 ) n CF 3 



wherein m is an integer of 1 to 3 and n is an integer of 5 So 13, 

Specific examples of the fluorine-containing aeryiate of me formula (1) are CH 2 =CF- 
COOCH2CH 2 CsF, 3l CHs-CF-COOCHjdFi?. CK 2 *CF-aX5CH 5 G8Fi$CF(CP 3 }2, GH 2 =CF-COOCH 2 -CF- 
(CFsPCFsCFCCFsJOCsF?, CH 2 *GF-COOCHj-CF(CFs)OCjF7. CH^CF'COOCH 2 CH r N(CH3)SO a C s F, 7 , 
CH 2 = CF-COOCHjCH(QH}CH 2 C 9 F is . etc. 

The fluorine-containing polymer of the present invention may contain other monomers than the fluorine- 
containing aeryiate of the formula (1). Examples of the other monomers are those represented by the 
formula 



COO-B 



wherein A is hydrogen atom, fluorine atom, chioilne atom or methyl group and B Is alkyi group having > to 
10 carbon atoms. 3ilcyciic group or aromatic group having 6 to to carbon atoms, or ftucroaiky! group having • 
1 to 10 carbon atoms. 

Of the monomers of the formula (2), preferred monomers are those capable of producing a homc- 
poiymer having a rjiass transition temperature (hereinafter referred to as *Tg"> of 20* C or higher or those 
containing slicyciic cr aromatic group. Tne copolymers containing such monomer Is eapaote of giving a 
tough and hard Him sufficient to withstand an impact inflicted on treading oy foot 

Preferable of the monomers of the formula (2) are acrylates or methacrytates represented by the 
formula 

A* 

I. 

CH 2 *C (2-a) 
COO-B ' 



wherein a' is hydrogen atom, fluorine atom or methyl group and b' !s methyl group, ethyl group, phenyl 
group, benzyl group, cyclonexyl group, tort-butyl - group, neopentyl group, trlcyciodecanyl group, bornyl 
group, isobomyl group, dicydopentenyi group or phenoxyethyi group. 

Specific examples of the monomer of the formula (2) are CH 2 = CHCOO-R' (wherein R< Is cyclohexyl 
group), CHj=C(CH3)COOCHo, CH 2 *C{CHi)COOC.iH,7, CHj =C{CH 3 )COOCH 2 CH 2 C7Fi5. CH S =C(CI)- 
COOCH,, 

CH 2 =C{CH 3 )COOCH 2 ^g) , CB 2 =CHCOO (£)^} > 



CHj = CF-COOCH 3 . CH? =CF-COOR' (wherein R' is as defined above), etc 

Other monomers than the moiiomar of the formula (2) (hereinafter referred to as "monomer (3)*) can be 
incorporated In the fluorine-containing polymer. Examples of the monomer (3) are ethyieniealiy unsaturated 
monomers Including ethylene, . propylene, styrene, vinyl chloride, vinylidene chloride, acrylates or 
methacrylafes having functional group such as vinyl group, hydroxy! group, carfcoxyi group, glycidyi group, 
diaikylamino group, triaikoxysilyi group or the like. 

Preferable Of such monomers (3) are acrylates or methacrylatBS having functional group. 
Specific examples of the acrylates or methacrylatss having functional group are 
CH 2 =CHGOOCH 2 CH20H. CHj» CHCOO-R 2 (H* is giycldyl group), CH 2 =C(CH 3 )COOCH 2 CHtCH3S!- 
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(OCHs),. CM S =»CHCOOH, CHj ^ C(CHa)COOH. CHj »C<CH = )COONHCH?OH, etc. 

Inexpensive monomers such as ethylene, propylene, styles, winy! chloride, vinylidene chloride or me 
flits serve to decrease the cost for production of the fiuonrie-contairiing poiymer and give hardness and 
ether properties to the film formed from trie fiuorir.e-ccr.taining polymer, 

5 The amount of the monomer of the formula (2) and/or the monomer (3) in ibe poiymer to be used in She 
inversion is about 50% Sy weigh? or less. The polymer comprises preferably about 85 to about 90% by 
weight oS the monomer of the fomwia (?}, about 10 tc about 3S% sy weight of the monomer of the formula 
{2} and 0 to about 10% by weight of me morsomer (3>. 

The Ruofine-containifig poiymer containing functional group can provide a ftim of anti'ouling finishing 

so agent vntfc an improved adhesion to an article So be treated. Further, it is possible to crosslink the fiuarlne- 
eontainmg polymer by utsnr.ing the funcSonal group. The crossltnfarvg can be accomplished by oonversifonai 
methods commonly employed in the art (e.g. Japanese Examined Patent F^bSkjattcn No.42380/1872}. The 
acrylate or methacryiate having such functional group usefui as & source, of furfciionaJ group of fluorine- 
containing pcfymer is u3ed usually in an amount of t<3% by weight or less. Options!!-/ the poiymer to be 

(5 used in the invention may be blended with an R« ursthane compound, and afso vvsth methyl methacryiate or 
the like insofar as the blending does not adversely affscl the properties cf the poiymer. 

The copolymer to bo used in the invention may be blended with polymethy! roethacryiale, poiylsobufy! 
meihacfyiate or a copolymer comprising these monomers arrd other monomer insofar as the hiending does 
not adversely affect the properties of the copolymer. The biending towers the cost, hence ecor-omtcai. 

ao Preferred polymers useful for the biending are those having a gias3 transition temperature ffg} of 50 ' C or 
higher. Examples of such polymers are Elvacites 2041, 2042, 2013. 2045 and Bp 2021 and the iike (trade 
names for products of Ou Pont}. 

it is desirabte that the fluorine-containing poiymer to bo used in !he invention have a nombsr-nverago 
molecular weight of about 10000 to about 4000(500 as determined by gel permeation chromatography, and 

2S an inherent viscosity 6j) of about 0.25 to about 3.0 as caterminari at 35 * C using a solvent such as ro-xyiene 
hexafiuarida, memyi ethyf ketone, chloroform, l.l.l-trlchtoroefhane or the iike, if the polymer used has a 
number-average molecular weight of iess man about 100OC. the film formed from the finishing agent tends 
to easily separate from the article, end is poor in antifouBfig property. On the other hand, it the poiymer 
used has a iiumber-avsrage molecular weight of mote than 3bout 4000000. the finishing agent of iho 

so invention is difficult to apply to the article to be treated. 

Moreover, if la preferred to use a fiuorine-containing poiymer having Tg or a meltjng point {hereinafter 
referred to as "Trn") of about 35* C or higher in view of the durability particularly against treading by shod 
feet. 

The fluorine-containing poiymer to be used in the invention cart be prepared by radicai poiymerrzsSofts 
36 such as solution polymerization, bulk or mass polymerization or emulsion polymerisation. 

Examples of solvents useful in solution polymerization are m-xylene hexafluoride, triohiorotrifluoroeihane 
and Hks fluorine-type solvents, U.l-trichlorosthane and iike chlorine-type solvents, etc. in use, fM polymer 
prepared by solution polymerization is made into a solution after drying following the separation from the 
soivenc Optionally the poiymer solution may be mereiy diluted after completion of pofymeritsScn. 
ao Examples of polymerization initiators useful in solution and bulk (or mass) polymerizations are 
azobisisobutyronitrile and like azo compounds, benzoyl peroxide and like peroxide compounds, etc. 

Examples of chain transfer agents useful in solution and bulk {or mass) polymerizations are lauryi 
rnercaptan. thkjphenol and like mercaptans, etc. 

A preferred polymerization temperature Is about 30 to about 100* C In any of said polymerization 
•ss methods. 

The fluorine-containing poiymer thus prepared by solution or bulk (or mass) polymerization is usually 
dissolved in a solvent capable of dissolving well said poiymer and then is diluted with a solvent having a 
dissolving power sufficient to dissolve the poiymer without precipitation. Subsequently the diiuted solution is 
applied to an article to be treated. The application can be done by methods commonly employed tor known 

so antifouling finishing agents, such as dipping, brushing or spraying methods. A preferred concentration of the 
diiuted solution is in the range of about 0.1 to about 30% by weight in brushing application and about 0,05 
to about 15% by weight in spraying application. After application, the coated article is dried at a 
temperature ranging from room temperature to about ISO* G. 

Examples of solvents useful tor dissolution are m-xy!ene hexafluoride, trichforotrifiuoroethans and like 

ss fiirorine-typs solvents, trichioroethane and like chlorine-type solvents, etc. Examples of solvents useful for 
dilution are istraehloreethylene, trichloroathylene and iike chlorine-type solvents, acetone and like ketones, 
ethyl ace* and iike esters, toluene and like aromatic solvents, n-perrtane and iike saturated aliphatic 
solvents, ethane!, isopropano! and iike alcohols, etc. The solvents useful for dissolution can be used also for 
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dilution. 

Examples of emulsifying agents useful in emulsion polymerisation are nonionic. cafionic and anionic 
compounds among which nonionic compounds ate preferable. 

Preferred polymerization initiators useful m emulsion polymerization include water-soluble compounds 
s such as azoblsfsobutyroamldine hydrocftitwide and liJw azb compounds, succinic acid peroxide and like 
peroxide compounds, etc, 

A preferred emuisior p ns em about 30 to about 100*0. 

The iwcrsrstf-coniaanfr..^ polv W prepared ,rr - ^ can be used as an aqueous type 

ant-foi-mg finishing agent 3 s amoved from ms polymer. The aqueous 

jo type antis >uiir:g Hnisi sng agent can be apsfisd by me same methods as described above. The aqueous 
type anSfoultog finishing agent, which contains water, is preferably heated to about 100 to about 150*C tor 
drying. 

The antjfouiing finishing agsnt of the- invention is usable tor applications requiring resistance to wear,, 
more specifically in treating solid substrates such as tents, sheet covers, carpets, sofas, curtains or the ilfce 
?5 to impart an antifouiing property. 

The amifouimg finishing agent of the invention may be mixed with a synthetic resin to provide the resin 
with an sntlfouiing property. For this purpose, the ansitoullng finishing agent is used in an amount of about 
0.05 to iSxn.it ?.0 parts by weight, preferably about O.t to about 2 parts by weight, per ICQ parts by weight 
oi the resin. 

?o The synthetic resins usable for this application are not specfficaiiy limited and include a wide range of 
known resins. £xarnpies of such resins are polyvinyl chloride, polystyrene, pofyamide, polyester, poiyacetal, 
polycarbonate, polymery!, vinyl chloride-vinyl acetate copolymer, vinylidene chloride-vinyl chloride 
copolymer, epoxy resin, unsaturated polyester resins, phenol resins, urea resins, etc. Different resins can be 
used in mixture and Biter-containing resins are usable. 

as The ansfcuting finishing agent of the invention can be mixed wish a synthetic resin by methods not 
specifically limitative which indude wet blending, dry Wending and like methods. Of the methods, a suitable 
method is employed according to the kind of synthetic resins. 

The anSteulSng finishing agent of the invention is superior to conventions] ones in the ability to provide a 
film with excellent strength and high adhesion to articles to be treated and is outstanding aiso In durability. 

30 

Examples 



as The present invention vrill be described below in greater detail with reference to the; following Examples, 
Comparison Examples, Test Examples and Comparison Test Examples. 



Example t 



A 200 cc glass ampouie was charged with 75 g of a monomer of the formula GH 8 = CF- 
COOCHjCHaCsFtr {hereinafter referred as "aF17F"). 22 g of trieyciodecanyi acrylata (hereinafter referred 
to as "TCDA"), 3 g of glycldyl methacrylate (hereinafter referred to as "GMA"), 200 g of m-xyien© 
4S hexafiuoride (hereinafter referred to as "m-XHF"> and 1.S g of azobisisobutyronitrije. A deaeration and 
nitrogen-purge procedure was repeated thrice by a freezing-thawing method using methanot/dry ice. 
Thereafter the ampoule was closed by heat-sealing. 

The ampoule was immersed for 24 hours In a temperature-controlled bath maintained at 50° C. 

Subsequently a 30 g portion of 300 g of reaction mixture was added to methanol after which the 
ss precipitated fluorine-containing polymer was dried to give 8.3 g of fluorine-containing polymer. 

The Inherent viscosity fa) of the polymer was determined ai 35 * C using m-XHF as a solvent and was 
found to bs 0.88. Elementary analysis shows that the polymer contains 40.2% carbon, 47.9% fluorine and 
2-9% hydrogen. 

The remaining portion of the reaction mixture was diluted with a trichtorotrifkioroethane/1 ,1,1 -trich- 
ss loreethane solvent mixture (ratio by weight of 1 : 1) to a polymer concentration of 1% by weight, giving a 
solution of antifouiing finishing agent. 



5 
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A solution of entifouling finishing agent was prepared in the same manner as dons in Example 1 using 
the monomers as shown in Tabie 1. in this way, S kinds ol solutions of antifouiing finishing agents were 
prepared. 



The poiymer prepared in Example S was dissolved in 1,1,1-Wchloroetharie to give a solution having a 
concentration of 5% by weight {hereinafter referred to as "solution A"). PMMA ("Eivadte 2041 ,* product of 
Du Pont) was dissolved in 1 .1 .1 -trichloroethane to give a solution having a concentration of S% by weight 
(hereinafter referred to as "solution 8"). A mixture of solutions A and B (ratio by weight of 2 ; 1} was diluted 
with 1,1,1-trichioroethane to a concentration of i% by weight, producing a solution of antjfouiing finishing 



A solution of antitoiiiing finishing agent was prepared in the same manner as done in Example 7 with 
the exception of using a mixture of solutions A and B (ratio by weight of 1 : 1). 

Comparison Example • 

A solution of entifouling finishing agent was prepared by repeating the same procedure as irs Example 1 
with the exception of using 75 g of monomer of the formula CHj «*CH-CQOCHjCHjC s F t /. 20 g of 
cyctohexyl acrylate (hereinafter referred to as "CHA") end S g of QMA. 

Comparison Example 2 



A 4-necked 100 ml fiask equipped with a stirrer, a thermometer, a reflux condenser and a dropping 
funnel was charged with 10.2 g of toiuidine diisocyanale (product of Hitachi Kasei Kabushlki Kaisha, 
tradename "Coronate TS5") and 26.6 g of a monomer of the formula CsF^CHzCHzOH. The mixture was 
reacted at 70'C for 8 hours. Methanol (1.9 g} was added to the reaction mixture to achieve 8 hours of 
reaction, giving an Rf-ccntaining urethane compound of the formula 

C 8 P 17 CH 2 CH 2 OCNH -^V-CH 3 

*.mr>rva 



The thus obtained R t urethane compound was diluted with 1,1,1-irichloraethane to a concentration of 
1% by weight, giving a soiution of antifouiing finishing agent 

Comparison Example 3 



A solution of antifouling finishing agent was prepared in the same manner as done in Example 1 with 
the exception of using 25 g of of a monomer of the formula CHjsCF'COOCHjCS-teCsFts (hereinafter 
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referred to as "a F19F"), 58 g of ethylene glycol methacryiate and 15 9 of stearyi methacryiate. 



Test Examples 1 to 8 and Comparison jest Example 3 



A nylon taffeta piece was dipped in the solution of anfjfouiing finishing agent prepared in one of 
Examples 1 to 8 and Comparison Test Example 3. The treated fabfic was air-dried for 24 hours to produce 
a test specimen, in this way, 9 kinds ci test specimens were prepared In the same manner as above by 
to dipping nylon taffeta places in the solutions obtained in said examples. 

The test specimens were tested for properties by the toiicwing methods. 



rs 



Several drops of an aqueous solution of tscprcpanol were deposited an the surface oi the test 
specimen. The result was observed in 30 seconds to impact whether the drops hud penetrated the test 
specimen. Ths water rspaikancy oi the test specimen was evaluated according to trie toiiowing ratings 
20 {point) on the basis c< the concentration at which the drops were retained over the surface without 
penetration. 



Point 


Concentration of aqueous solution 
of isopropano! {% by volume) 




100 


10 


90 




BO 


8 


70 


7 


SO 


6 


SO 


5 


40 


4 


30 


3 


20 


2 


10 




0 


0 


No drop retained 



Oil Repellency 

Several drops of a liquid {as shown in a table below) were deposited on the surface of the test 
specimen. The result was observed in 30 seconds to inspect whether the drops had penetrated the test 
specimen. The oil repellency of the test specimen was evaluated according to the following ratings (point) 
on ths basis of the kind of liquid whose drops were retained over the surface without penetration. 



53 



7 



EF 0 333 033 A2 



Point 


Liquid 


8 


n- Haptens 


7 










rhDodecsne 


4 


n-Tstradecane 


3 




2 


n-Hexadecane/Nujol" (35:65 mixture) 


t 




0 


Drops o? Nujo! "Q? retained 


Note: "Nuj^* is a ;cte? Mtroiatum. 



Antifouitng property 

The test specimen was cos to a square shape (7 cm X 7 cm). The square specimen was placed into a 
so polyethylene bag together with an arSficiaj dry soit (33 shown below in a table) In an amount of twice the 
weight of the specimen. The bag containing the specimen was vigorously shaken for 2 minutes to soi! the 
specimen. Then the artificial dry soi? was t3ten eft by a vacuum cleaner. A reflectance (whiteness etegreej 
was measured with a digits! refleetsnce meter. A percent degree of stain was given By the foftowing 
equation: Percent degree of stain {%} « 

A=J£. X10Q 

wherein A is a reflectance of unstained speci.T.en and 3 : s a reflectance of stained specimen. 



Artificiai Dry Soil 


Peat moss 


38 (% by weight) 


Cement 


17 


Kaolin 


17 


Silica 


17 


Carbon 


1.75 


Ferric oxide 


O.SO 


Liquid paraffin 





Stain By Treading 

The test specimen was cut to a square shape (30 cm X 30 cm). The square fabric was attached to the 
surface of a corridor in a building aid Sodden by shod feat for 24 hours. The fabric was cfeaned by a 
4 vacuum cleaner after which the reflectance (whiteness degree) was measured by a digital reflectance meter, 
A percent degree of stain by treading was given by the following equation: Percent degree of stain by 
treading (%} = 

so ^TT X10 ° 

wherein A is a reflectance of specimen before treading and 3 is a reflectance of specimen after treading. 
After treading, the water repsllency and oil repellency of the specimens were also determined. 



55 Companson Test Examples 1 and 2 

A nylon taffeta piece was dipped in the solution of anttfoufing finishing agent prepared in Comparison 
Test Example 1, The treated fabric was heated at 130*C for 30 minutes and air-dried for 24 hours to 
produce a test specimen. Another test specimen was produced by repeating the same procedure with the 

8 
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exception of using the sofcfion prepared in Comparison Test Scamp!© Z, The two test specfmens wra 
checked for the same properties as in Test Examples. Tsbie 1 beiow shows She results. 

The following abbreviations were used in Tabte 1 to designate the monomers. cF17F for 
CHt -CFCOOCH 2 CH z C 8 F,5. 



!5 SiMA tor CH 2 = C{CH 3 )GOO«CH 2 ) ;l Si(OCH3)s 

aFl9F for CH 2 =CFCOOCH 2 CH J {CF 1 CF 2 hCF(CF J } 2 
MMA tor CHj=C(CH,)COOCHa 



HEA for CKj = CHCQOCH2CH2OH 
17FA for CH 2 =CHCOOCH s CH,CF,, 
EGMA for CHt ~C(CH 3 )COO{CHjCH30; 3 OCC(CH 3 } = GH 2 
25 MAforCH a =CHCOQCH s 

SMA for CH s -qCH 3 >COOC,iH 37 




QMA for CH* = CHCOOCHjCHCHs 



10 





so 



35 



s 
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One part by weight of the solution of antffouiing finishing agent prepared in Example 1 was added to 
100 parts by weight of a commefcW vinyl cWorfde resin. The mixture was kneaded by a roll to form a 81m 
of 150 am thickness. 

A test specimen was produced by the following method. The film was cut so strips each measuring 5 
5 cm by 10 cm. Ten strips were superposed over one another and pressed Into a sheet under a load of 1 kg. 
The sheet was left to stand at 45* C end al 85% RH for one month, giving a test specimen. 

Thereafter ihe teat specimen * a ".-f-fo - r" owi _v. .<-ier consisting of $4% biack soil, 4% 
.vater and 2% ilqaid paraffin, *itf 3 * ^ shaken to k t d thereto. The specimen 

was weighed and found to have 0.03 mg/m* of soli field thereto. The same procedure as above was 
w conducted using a film free of the sntjfouflfig finishing agent of ihe invention. It was found that the film had 
Q^S mg/m* of soil hsid thereto, . 



Giaims 

75 

1. An antlfouling finishing agent comprising a fluorine-containing polymer comprising at least 50% by 
weight of a fluorine-containing acryiata represented by the formula 

20 CH 2 =C-P 

COO-X-R f 

?g wherein Y is ai-cylene group having 1 to 3 carbon atoms, a group of she formula -CH 2 CH2N(R)S0 3 - (wherein 
R is aJkyl group having 1 to 4 carbon atoms) or a group of the formula ■■CH a CH{OZ)CK 2 - {wherein 2. is 
hydrogen atom or acetyl group), and R, is fiuoroaikyi group having 3 to 21 carbon atoms or fiuoroaikyi 
group having 3 to 21 carbon atoms and containing 1 to 10 oxygen atoms in the carton chain (provided thai 
no oxygen atom is adjacent or cfcsest to other oxygen atom';, said fluoroatkyt groups having at ieast S 

^ fluorine atoms. 

2. An antifouiing finishing agent according to claim 1 wherein the fluorine-containing polymer Is a 
copolymer comprising: 

(a) about 65 to about 30% by weight of a fluorine-containing acrylate represented by the formula 

35 CH 2 S C-F 

COO-S-R f 

ao wherein Y is aikylene group having 1 to 3 carbon atoms, a group of the formula -CH 2 CH3N(R)S0 2 - (wherein 
R is aikyl group having 1 to 4 carbon atoms) or a group of the formula -CH 2 CH(QZ)CH 2 - (wherein Z is 
hydrogen atom or acetyl group), and R ( is fluoroalkyl group having 3 to 21 carbon atoms or fiuoroaikyi 
group having 3 to 21 carbon atoms and containing 1 to 10 oxygen atoms in the carbon chain (provided that 
no oxygen atom is adjacent to other oxygen atom), said fiuoroaikyi groups having at least 3 fluorine atoms; 

45 (b) about 10 to about 3S% by weight of an acryiata or mefhacryiate represented by the fomrsuis 

A 
i 

so £ j 

COO-B 



wherein A is hydrogen atom, fluorine atom, chlorine atom or methyl group and B is alky! group having 1 to 
ss 10 carbon atoms, alicyclic group or aromatic group having 6 to 10 caibon atoms, or fiuoroaikyi group having 
1 to 10 carbon atoms: and 

fc) 0 to about 10% by weight of an ethylenically unsaturated monomer. 
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3. An antjfoullng finishing agent according to claim 2 wherein: 
(i) the. fluorine-containing acrylate (a) is a compound represented by the forumia 



2 { 

COO-(CH 2 ) ffl (CF 2 ) n CE 3 



wherein m is an integer of 1 to 3 and n is art integer of 5 to 13; 

{i!> the acrylate or methacrysaie (b> is a compound represented by the formula 

A' 

I 

ca,=c 
2 I 

COO-B ' 

wherein a' is hydrogen atom, fluorine atom or methyl group and b' Is methyl group, athyi group, phenyi 
group, benzyl group, cyciohexyl group, tert-butyl group, neopsntyf group, tricyciodecanyi group, bornyi 
group, isobomyi group, dicydopentenyl group or phenoxyethyi group; and 

(iii) the ethyienicafiy unsaturated monomer (c) is an acrylate or methacryiats having functional group. 

4. An snttfouling finishing agent according to claim 1 wherein the fluorine- containing polymer has a 
glass transition temperature or a matting poinl of 35* C or higher. 

5, An arrtifouling finishing agent according to claim 1 wherein the fluorine-containing polymer hes a 
number-average molecular weight of about 10000 to about 4000000 as determined by get permeation 
chromatography. 
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